Mechanism of action of HI-6 on soman inhibition of acetylcholinesterase in preparations of rat and human skeletal muscle; comparison to SAD-128 and PAM-2.
HI-6 is presently considered the most potent oxime antidote against soman poisoning in mice, rats, dogs and monkeys. However, it is still an open question whether efficiency of HI-6, observed in experimental animals, can be extrapolated to soman intoxicated humans. In this paper efficiency of HI-6 and possible mechanisms of action were compared in rat and human fresh muscle preparations. In rat muscle, about 50% of control AChE activity could be recovered by both therapeutic (5 min after soman) and prophylactic (5 min before soman) application of HI-6. On the other hand, in human muscle therapeutic treatment restored only 5%, while prophylactic application of HI-6 again resulted in about 50% recovery of control AChE activity. As revealed by comparison of the prophylactic effects of HI-6 and the non-oxime bispyridinium compound SAD-128, competitive inhibition of AChE plays a minor role as a protective mechanism. Immediate reactivation of rapidly aging human AChE must therefore be instituted for successful protective treatment by HI-6. Retardation of aging, a direct effect of SAD-128, was roughly estimated to improve reactivation by HI-6 for about 10% of control AChE activity of the human muscle. PAM-2 proved completely inefficient as a therapeutic and as a prophylactic agent on both rat and human muscle preparations.